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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an user with 
an early stage warning so as to make it possible to 
replace an ink vessel suitably. 

SOLUTION: A collapsible ink vessel 1 140 to store an 
ink supplying source, an outside vessel 1 102 to surround 
the collapsible ink vessel 1 140, and insert members 115 
(1 15a to 1 15e) which are arranged in the collapsible ink 
vessel 1 140 in order to give the collapsible ink vessel 
1 140 a function to oppose a collapse of the collapsible 
ink vessel 1 140 are provided individually, and a 
characteristics between a pressure of the above 
collapsible ink vessel and a residual ink volume is 
controlled by an opposition against the above collapse. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) Ink tub of ****** which holds the source of supply of ink (b) Outside container 
which encloses the ink tub of said ****** (c) In order to give the function to oppose crushing of 
the ink tub of said ****** to the ink tub of said ****** The ink container which is equipped 
with the insertion member arranged in the ink tub of said ****** 5 respectively, and is 
characterized by controlling the property between the pressure of the ink tub of said ****** ? and 
an ink residue by confrontation to said crushing. 

[Claim 2] The ink container according to claim 1 characterized by said insertion member being 
an obedient member. 

[Claim 3] The ink container according to claim 1 characterized by said insertion member being 
an un-obedient member. 

[Claim 4] The ink container according to claim 1 characterized by said insertion member being 
foam. 

[Claim 5] The ink container according to claim 4 characterized by said foam being polyurethane 
foam. 

[Claim 6] The ink container according to claim 1 characterized by said insertion member 
consisting of a Motonari Mitsugi form sheet. 

[Claim 7] Said insertion member is an ink container according to claim 1 characterized by 
determining the ink residue at the time of said pressure beginning to change. 
[Claim 8] Said pressure is an ink container according to claim 1 characterized by beginning to 
change with more ink residues than the ink residue from which said pressure begins to change 
when the ink tub of said ****** does not have said insertion member. 

[Claim 9] The ink container according to claim 1 characterized by having further the pressure 
transducer which is arranged inside said outside container and detects the pressure of the source 
of supply of said ink. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exchangeable ink container containing the 
accumulation pressure sensor (integrated pressure sensor) which offers the signal used in order to 
detect ink level especially about the ink jet printing system using the exchangeable consumables 
containing an ink cartridge. Moreover, this invention relates to improvement in the pressure type 
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ink level detection which used the pressure controlling element in the ink back. 
[0002] 

[Description of the Prior Art] The technique of ink jet printing is developed good in comparison. 
Commercial products, such as a computer printer, a graphics plotter, and a facsimile device, are 
carried out based on the ink jet technique for producing the printed medium. Generally, an ink jet 
image is formed by arranging the ink droplet breathed out from the ink droplet generation 
equipment known as an ink jet print head to the exact arrangement on print media. Usually, an 
ink jet print head is supported on the movable carriage which crosses the front- face top of print 
media, and is controlled to spout an ink droplet according to the command of a microcomputer or 
other control units at the suitable time. It has the intention of the timing of application of this ink 
droplet corresponding to the pixel (pixel) pattern of the image currently printed. 
[0003] The thing using the ink container which can separate separately from a print head and can 
be exchanged is in a well-known printer. If an ink container becomes empty, it will be removed 
from a print head and will be exchanged for a new ink container. By use of an exchangeable ink 
container separate from a print head, a user can exchange an ink container, without exchanging 
print heads. And when, as for exchange of a print head, the life of a print head is exhausted, or 
when it is carried out at the time and exchanged in an ink container, exchange of a print head is 
not performed. 
[0004] 

[Problem(s) to be Solved by the Invention] Generally predicting the ink piece condition of an ink 
container is not considered as a print head in the ink jet printing system which uses a separate ink 
container. In this ink jet printing system, when an ink container leaves little ink and becomes 
empty mostly, it is important to stop printing. If ink injection actuation is performed in the 
condition that there is no ink when that is not right, without breakage arising in a print head and 
creating/or a perfect printing image, a printer will operate and time amount will be wasted. Such 
printing will make especially time amount useless in printing of printing of a big image which is 
printed by the expensive medium by uninhabited in the state of uninhabited in many cases. 
[0005] 

[Means for Solving the Problem] This invention is turned to the ink container which has been 
arranged at the ink tub of ****** and which is crushed and contains the insertion member for 
control (collapse controlling insert) in order to make the ink tub (collapsible ink reservoir) of 
****** for holding an ink source of supply, and the ink tub of this ****** oppose crushing of an 
ink tub under a deformable condition. 
[0006] 

[Embodiment of the Invention] About the advantage and the description of this invention which 
are indicated, if it reads and advances with an accompanying drawing, I will be easily understood 
by this contractor from the following detailed explanation. 

[0007] The same element is expressed with the same reference mark in the following detailed 
explanation and some detailed drawings. 

[0008] Drawing 1 shows the outline block diagram of the printer / plotter 50 which can apply 
this invention. The scan (print) carriage 52 holds two or more print cartridges 60, 62, 64, and 66 
****(ed) by the ink supply station 100 which supplies pressurization ink to the print cartridges 
60-66. For example, each of the print cartridges 60-66 is equipped with an ink jet print head and 
accumulation print head memory, and it consists of typical examples of the print cartridge 60 
including ink jet print head 60 A and accumulation print head memory 60B so that it may be 
roughly illustrated by drawing 2 . Each print cartridges 60-66 have the fluid regulator valve, and 
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maintain the negative gage pressure optimal for the print head engine performance within a 
cartridge slightly by making these open and close. The ink supplied to each of the print 
cartridges 60-66 is pressurized in order to reduce the effect of a dynamic pressure drop. 
[0009] The ink supply station 100 has held the receptacle or bay for receiving the ink container 
110, 11 2, 11 4, 116 which corresponds to the print cartridges 60-66 according to individual, 
respectively, and is ****(ed). Each of the ink containers 110-114 contains the ink tub of 
for example, ink tub 1 lOof ****** surrounded by pneumatic pressure room 1 10B A, (ink storage 
tank which can be contracted). The source of air pressure supply or a pump 70 flows with a 
pneumatic pressure room, and pressurizes ink tub 1 10A of ******. For example, one force pump 

70 supplies pressurization air to all the ink containers 1 10-1 16 of the system concerned. The 
pressurized ink is distributed to a print cartridge through the ink passage containing flexible 
plastic tubing according to individual connected with the ink containers 110-116 among the print 
cartridges 60-66 which correspond, respectively. 

[0010] Drawing 3 is a schematic diagram explaining the source 70 of air pressure supply, and a 
pneumatic line 72. It functions as distributing a pressurization gas to pressure room 1 10B, and 
pressure room HOB pressurizing ink tub 11 OA of******, and distributing ink to a print head 
cartridge through the ink supply line 74, as for a pneumatic line 72. In order to detect the 
differential pressure between the air which is pressurizing ink tub 11 OA of******, and the 
pressure showing the pressure of ink tub 1 10A of ******, the pressure transducer (transducer) 

71 is formed. For example, this pressure transducer 71 has flowed with the ink supply line 74 
and the pneumatic line 72. Replacing with this, a pressure transducer 71 is formed in pressure 
room 1 1 0B so that it may be illustrated by drawing 1 1 - drawing 15 , and it detects the ink 
pressure of ink tub 1 10A of ****** 5 and the pressure of pressure room 1 1 0B. In still more nearly 
another alternative example, a pressure transducer 71 is an absolute-pressure sensor which 
detects the absolute pressure of the ink of the ink supply line 74 or ink tub 11 OA of******. 
[001 1] Each of the ink containers 1 10-1 16 is equipped with the ink tub of ******, the one 
apparatus ink cartridge memory of an option, and the insertion member for crushing state control 
arranged at the ink tub of above-mentioned ****** ? and it is constituted so that the ink tub of 
****** may be prevented by said insertion member under a deformable condition in the crushing 
(contraction or folding). In the typical example of the ink container 1 10, as roughly shown in 
drawing 4 , the ink container 1 10 is constituted including ink tub 1 10A, one apparatus ink 
cartridge memory 1 10D, pressure-transducer 1 10C of an option, and the insertion member 115 
for crushing state control. 

[0012] If drawing 1 is referred to succeedingly, the scan type print cartridge 52, the print 
cartridges 60-66, and the ink containers 110-114 interconnect electrically, respectively in the 
printer microprocessor controller (printer control unit) 80 which has the printer electronic 
equipment and firmware which control various kinds of printer ability. This printer control 
device 80 includes the analog-to-digital-conversion circuit for changing the output of the 
pressure transducer 71 for ink level detection arranged in relation to the ink containers 110-116. 
In this way, pudding TOHETSU of a scan carriage drive system and print carriage is controlled 
by the function of the printer control device 80, and a print head is energized alternatively, and it 
is constituted so that an ink droplet may be injected under a control state in connection with this 
at print media 40. Furthermore, the printer control unit 80 detects the ink residue of a low in each 
of the ink containers 110-114 according to the output of the related pressure transducer 71 . 
[0013] The host processor 82 containing CPU82A and software printer driver 82B is connected 
to the printer control unit 82. A host processor 82 is the personal computer of the exterior of a 
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printer 50. A monitor 84 is connected to a host processor 82, and this monitor 84 is used in order 
to display the various messages showing the condition of an ink jet printer. Or a printer 50 may 
consist of a stand-alone or network actuation, and a message is displayed on the front panel of a 
printer in this case. 

[0014] Drawing 5 is illustrating roughly the 1 formal example of the large-sized printer / plotter 
which can apply this invention. In drawing 5 , the ink container 110, 11 2, 11 4, 116 separated from 
the scan carriage 52 is installed in the ink supply station 100, and is illustrated. The printer / 
plotter 50 shown in drawing 5 include further housing 54, the front control panel 56 which offers 
the control switch for users, and the medium output slot 58. It should be understood that the 
printer / plotter 50 of this example may be replaced with this, and may use a sheet delivery 
device although print media is sent from a medium roll. 

[0015] Next, reference of drawing 6 - drawing 9 , drawing 10 (a), drawing 10 (b) and drawing 1 1 
- drawing 15 shows the example of the ink container 200 which adopted the insertion member 
115 for crushing state control concerning this invention in each drawing. This ink container 200 
is equipped with the insertion member 115 deformed so that crushing of the ink tub of ****** 
may be resisted. In addition, the example of this ink container 200 is an example which can be 
carried out to each of the almost same ink containers 1 10-1 16 on the ink container 200 and 
structure. 

[0016] As shown in drawing 6 - drawing 7 , the ink container 200 is constituted including the 
chassis member 1 120 generally attached in neck field 1 102 A in the front end section of an 
external container or a pressurized container 1 102, and this pressurized container (outside 
container) 1 102, the front end cap 1 104 attached in the front end of a pressurized container 1 102, 
and the back end cap 1 106 attached in the back end of a pressurized container 1 102. 
[0017] The ink container 200 contains further the ink back or the ink tub 1 140 of ****** so that 
it may be illustrated more by the detail in drawing 8 , drawing 9 , and drawing 1 1 . This ink tub 
1 140 is arranged in the internal room 1 103 formed with the pressurized container 1 102, and the 
keel section 1292 of a chassis 1 120 is equipped in the state of the seal, and the inlet 1 108 inside a 
pressurized container 1 102 and the ink exhaust port 1 1 10 of the ink held in the ink tub 114 are 
formed further, carrying out the seal of the interior of a pressurized container 1 102 from the open 
air by this. It is crushed in the ink tub 1 140 of ******, the insertion member 1 15 for inhibition or 
crushing control is formed, and he is trying to control the property between the differential 
pressure of an ink distribution system, and ink level by this insertion member 115 according to 
this invention. 

[0018] More, when the tank wall of the ****** of the ink tub 1 140 changes into the condition of 
having been pushed to the insertion member 1 15, if the insertion member 1 15 for crushing 
control is possible, it closes opposing crushing (contraction) of the ink tub 1 14 0 f ****** unc [ er a 
deformable condition in a detail. The insertion member 115 prepared in the ink tub 1 140 of 
****** and this acts effectively like the spring which bears the external pressure of the ink tub 
1 1 40 of ***** * deformable. 

[0019] While the ink tub 1 140 of ****** is having the crushing prevented, the differential 
pressure between the pressure of the exterior of the ink tub H40of****** and the pressure 
inside the ink tub H40of****** begins to increase on larger ink residue level than the ink 
residue level which differential pressure begins to increase, when the insertion member 1 15 is 
not formed. If it puts in another way, the insertion member 1 15 for crushing inhibition will build 
the property between the ink supply pressure of the ink tub H40of******, and an ink residue 
so that it may be certainly detected on ink residue level with a larger ink residue than the level 
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detected certainly [ when the insertion member 1 15 is not formed ]. Thus, ink residue level is 
certainly detected at an early stage in an ink supply life, and it is detected before it becomes so 
low that ink supply is fatal that an ink supply condition is in a low by this. 
[0020] The insertion member 1 15 is good also as an un-obedient element to which it closes that 
the ink tub 11 40 of****** opposes in the deformable condition to an external pressure if , when 
you may make it constitute from an obedient element which deforms when the ink tub 1 140 of 
****** is crushed, or the ink tub 1 140 of ****** is crushed and it is adapted to the configuration 
of the insertion member 115. When the ink tub 1 140 of ****** is crushed against the obedient 
insertion member 1 15, the back of ****** may also be made to deform based on the deformans 
of the insertion member 115 which consists of an obedient element. 

[0021] In the example of illustration, the insertion member 115 for crushing control is foaming 
panel 1 15a, foaming panel 1 15b which has the clipping section of a diamond configuration, or 
foaming panel 1 15c which has the rectangular clipping section, and these are all illustrated by 
drawing 10 (a). Moreover, these can be made into the thing made from polyurethane. By the 
existence of the clipping section prepared in these panels, ink makes easy more perfect discharge 
from the ink tub 1140 of******. 

[0022] ****** w ith the insertion member 115 obedient in the example of still more nearly 
another illustration for crushing control — it is member 1 15of 1 15d [ of wave-like members 
which are illustrated by the obedient Motonari Mitsugi form sheet (b), for example, drawing 10 , 
], and C typeface e. An obedient Motonari Mitsugi form sheet acts like a solid spring, and, on the 
other hand, the rigidity of the ink tub 1 140 of ****** opposes under a deformable condition to 
the external pressure of the ink tub 1 140 of ****** with an un-obedient Motonari Mitsugi form 
sheet. A Motonari Mitsugi form sheet is good also as products made from plastics, such as 
polyethylene or polypropylene, or very good also as a product made from stainless steel of a thin 
film, for example. 

[0023] The chassis member 1 120 is fixed to opening of neck field 1 102 A of a pressurized 
container 1 102 with the annular sticking-by-pressure ring 1280 which fits into the upper flange 
of a pressurized container 1 102, and the contact flange of the chassis member 1 120. Pressure seal 
O ring 1 152 inserted in suitable for the perimeter slot of the chassis member 1 120 engages with 
the inner surface of neck field 1 102A of a pressurized container 1 102. 

[0024] The ink tub 1 140 of ****** equips the detail with the back of the letter of a pleat who has 
an opposite wall or side faces 1114 and 1116 more. In one example of a configuration, the long 
form sheet which consists of a back ingredient is folded up so that it may join, and forms a long 
form cylinder so that the edge where this sheet counters may lap. The closure of the longitudinal 
direction edge of each other is carried out, and a pleat (rib) aligns mostly with the seal of a 
longitudinal direction edge in this obtained configuration. It is formed by heat sealing the 
structure of the letter of a pleat along with the joint crossed to the seal of a longitudinal direction 
edge, the back's pars basilaris ossis occipitalis, i.e., non-supplying edge. Although formed 
similarly, the upper part, i.e., the supply edge, of the ink tub 1 140, the back leaves opening by 
which closure wearing is carried out to the keel section 1292 of the chassis member 1 120. As a 
concrete example, closure wearing of the ink storage back is carried out by carrying out heat 
stake (heat caulking) at the keel section 1292. 

[0025] The ink tub 1 140 of ****** is carried out in this way, and demarcates occupancy partial 
1 103 a of the internal room 1 103, and non-occupying partial 1 103b of the internal room 1 103 is 
formed between a pressurized container 1 102 and the ink tub H40of******. An inlet 1 108 is 
mere passage which frequents non-occupying partial 1 103b which functions as a pneumatic 
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pressure room, and constitutes more fluid conveyance tubing which carries out a fluid flow with 
non-occupying partial 1 103b of the internal room 1 103 in a detail. The ink exhaust port 1 1 10 is 
mere passage which frequents occupancy partial 1 103 a, and constitutes the interior of occupancy 
partial 1 103al 140 of the internal room 1 103, i.e., the ink tub of ******, and fluid conveyance 
tubing which ****. Preferably, the ink exhaust port 1 1 10 is united with the keel section 1292 of 
the chassis member 1 120. 

[0026] As drawing 1 1 - drawing 15 show to a detail, a pressure transducer 71 is formed in the 
internal room 1 103, and can detect the absolute pressure of the ink of the difference (namely, 
differential pressure) of the pressure of the pressure of non-occupying partial 1 103b of the 
internal room 1 103, and the pressure of the ink of the ink tub 1 140 of or the ink tub 

1 140 of in the example of illustration, a pressure transducer 71 is mounted in a ceramic 

substrate 73, and forms the transducer subassembly attached in the paries lateralis orbitae of an 
output port 1 1 10. It lets the hole or opening prepared in the hole prepared in the wall of this 
output port 1 1 10 or opening, and a substrate 73 pass, and a pressure transducer 71 is put to the 
pressure of an output port 1 1 10. In order to abolish the leakage between the inside of an output 
port 1110, and non-occupying partial 1 103b of the internal room 1 103, suitable sealing 
containing O ring 75 is prepared. The ink source of supply of the ink tub 1 140 of ****** is 
approached very much, it is arranged, and, thereby, a pressure transducer 71 is efficiently put to 
the pressure in the ink tub 1 140 of ****** so that a pressure transducer 71 may avoid the 
dynamic loss between an ink source of supply and a pressure survey point. 
[0027] The electric generating power of a pressure transducer 71 is supplied to the exterior 
established in the upper part of the chassis member 1 120 through the conductive lead wire 83 of 
the flexible printed circuit substrate 85 which extends between a ceramic substrate 73 and the 
upper part of a chassis 1 120 in the accessible contact pad 8 1 . In addition, the flexible printed 
circuit substrate 85 passes through between the outside front face of the chassis member 1 120, 
and O rings 1 152, and is arranged on the outside front face of the chassis member 1 120. 
Electrical connection of the conductive lead wire 83 is carried out to the contact pad 81 
accessible to the exterior arranged on the top face of the chassis member 1 120. This contact pad 
81 may be formed in the end of the flexible printed circuit substrate 85 attached in the top face of 
the chassis member 1 120. The output of a pressure transducer 71 can be sampled during printing, 
and can avoid the need that this interrupts printing for the read of an output. 
[0028] As an option, the memory chip package 87 can be suitably mounted on a ceramic 
substrate 73. This memory chip package 87 interconnects in the contact pad 81 accessible to the 
exterior relevant to this through the conductive lead wire 83 with which the flexible printed 
circuit substrate 85 is related. 

[0029] In case low ink level (condition to which ink level became low) is detected, if drawing 16 
and drawing 17 are referred to, about control of the property between the pressure offered by use 
of the insertion member 1 15 for crushing control, and the remaining amounts of ink, you can 
understand in a detail more. Drawing 16 shows the characteristic curve 102 showing the outline 
of the property between the characteristic curve 101 showing the outline of the property between 
the ink supply differential pressure about a system and the ink residues which employ the ink 
back of ****** who has an obedient foaming insertion member for crushing control concerning 
this invention, and the ink supply differential pressure about a system and the ink residue which 
employ the ink back 0 f ****** who does not have an obedient foaming insertion member 
although it is the same or the same, respectively. Show characteristic curve [ expressing the 
outline of the property between the ink supply differential-pressure force about a system / 
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employing the ink back 0 f ****** / no t having the insertion member of a wave / that rigidity is 
although drawing 17 is / the same or / the same as that of characteristic curve / expressing the 
outline of the property between the ink supply differential pressure about a system / employing 
the ink back of ****** / having the insertion member of a wave / that rigidity / starting this 
invention / is /, and an ink residue / 101 a /, and an ink residue ] 102 a respectively. 
[0030] The pressure (for example, pressure detected through an ink supply line) of ink supply is 
still almost equal to the pressure of a pressurization (for example, it can set to pressure line) gas 
in most life periods of an ink source of supply, and, for this reason, differential pressure is about 
0 in most life periods of an ink source of supply. If an ink source of supply becomes close to the 
state of the sky, the pressure of an ink source of supply decreases, an ink residue decreases, and 
while ink decreases in number, thereby, differential pressure will increase. By use of the 
insertion member 115, ink source-of-supply differential pressure begins to increase on larger ink 
residue level than the level which begins to increase when the insertion member 115 does not 
have ink source-of-supply differential pressure. It is possible to detect the low ink level condition 
which approached when not as low as the ink residue was still fatal using this, and it is possible 
to give a user early warning which enables proper exchange of an ink container subsequently 
using this. If less than the low ink level threshold which requires ink level so that it may be 
shown by the differential-pressure force signal which the insertion member 115 enables it to 
perform positive detection of ink level at an early stage in the life period of an ink source of 
supply, and an ink level range with a selectable low ink level threshold is increased by this, and 
exceeds the selected pressure threshold and increases, if it puts in another way, low ink level 
warning will be given. For example, if it is chosen so that low ink level may become at an early 
stage more in the life period of an ink source of supply, a user will exchange an ink container, 
after printing an additional output. It is possible for rational coordination to have the relation 
between differential pressure and an ink residue also in which given system, and to consider as 
the reliable description, and the insertion member 1 15 is constituted so that initiation of a reliable 
pressure signal may be chosen. 

[0031] If the insertion member 1 15 is less than the selected supply-pressure threshold as which 
control of the property between the ink supply pressures and ink residues which will decrease if a 
supply pressure begins to change is effectively brought about, and a supply pressure expresses a 
low ink level threshold and it falls, it should be understood that low ink level warning is given. 
The insertion member 115 increases an ink level range with a selectable low ink level bell 
threshold, and if ink level as shown with the supply pressure which is less than the supply- 
pressure threshold as which the differential-pressure force signal was chosen, and decreases is 
less than a low ink level threshold and it falls, low ink level warning will be given. 
[0032] It is as follows when the above is summarized. The ink container (outside container 1 102) 
has the ink tub 1140 0 f ****** containing an ink source of supply. And in order to control the 
property between the remaining ink source of supply (ink residue) about the ink tub 1 140 of 

and an ink supply pressure, the insertion members 1 15a-l 15e for crushing control are 
arranged at the ink tub 1140 of ******. Moreover, the ink level detection system containing the 
pressure transducer 71 for detecting the pressure of the ink source of supply showing the 
remaining amounts of ink is formed. 

[0033] In the system by which only not a pressure with a larger ink source of supply than 
atmospheric pressure but ambient pressure or atmospheric pressure is presented with an ink 
source of supply, for example, a system into which the ink source of supply which is not 
pressurized goes up, and ink flows out of an ink container with gravity, although the above- 
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mentioned example is impressing the thing more than an external pressure (ambient pressure) to 
an ink source of supply, this invention can apply it. Moreover, indicated this invention is 
applicable also in other printings or the mark system which uses liquid ink, such as a fluid type 
electrical-and-electric-equipment photoprint system. 

[0034] As mentioned above, although specific explanation and illustration of an operation gestalt 
of this invention were performed, the modifications and examples of modification of various 
kinds of do by this contractor, without deviating from the range and pneuma of this invention 
which are defined by the claim. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the exchangeable ink container containing the 
accumulation pressure sensor (integrated pressure sensor) which offers the signal used in order to 
detect ink level especially about the ink jet printing system using the exchangeable consumables 
containing an ink cartridge. Moreover, this invention relates to improvement in the pressure type 
ink level detection which used the pressure controlling element in the ink back. 



PRIOR ART 

[Description of the Prior Art] The technique of ink jet printing is developed good in comparison. 
Commercial products, such as a computer printer, a graphics plotter, and a facsimile device, are 
carried out based on the ink jet technique for producing the printed medium. Generally, an ink jet 
image is formed by arranging the ink droplet breathed out from the ink droplet generation 
equipment known as an ink jet print head to the exact arrangement on print media. Usually, an 
ink jet print head is supported on the movable carriage which crosses the front- face top of print 
media, and is controlled to spout an ink droplet according to the command of a microcomputer or 
other control units at the suitable time. It has the intention of the timing of application of this ink 
droplet corresponding to the pixel (pixel) pattern of the image currently printed. 
[0003] The thing using the ink container which can separate separately from a print head and can 
be exchanged is in a well-known printer. If an ink container becomes empty, it will be removed 
from a print head and will be exchanged for a new ink container. By use of an exchangeable ink 
container separate from a print head, a user can exchange an ink container, without exchanging 
print heads. And when, as for exchange of a print head, the life of a print head is exhausted, or 
when it is carried out at the time and exchanged in an ink container, exchange of a print head is 
not performed. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Generally predicting the ink piece condition of an ink 
container is not considered as a print head in the ink jet printing system which uses a separate ink 
container. In this ink jet printing system, when an ink container leaves little ink and becomes 
empty mostly, it is important to stop printing. If ink injection actuation is performed in the 
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condition that there is no ink when that is not right, without breakage arising in a print head and 
creating/or a perfect printing image, a printer will operate and time amount will be wasted. Such 
printing will make especially time amount useless in printing of printing of a big image which is 
printed by the expensive medium by uninhabited in the state of uninhabited in many cases. 



MEANS 

[Means for Solving the Problem] This invention is turned to the ink container which has been 
arranged at the ink tub of ****** and which is crushed and contains the insertion member for 
control (collapse controlling insert) in order to make the ink tub (collapsible ink reservoir) of 
****** for holding an ink source of supply, and the ink tub of this ****** oppose crushing of an 
ink tub under a deformable condition. 
[0006] 

[Embodiment of the Invention] About the advantage and the description of this invention which 
are indicated, if it reads and advances with an accompanying drawing, I will be easily understood 
by this contractor from the following detailed explanation. 

[0007] The same element is expressed with the same reference mark in the following detailed 
explanation and some detailed drawings. 

[0008] Drawing 1 shows the outline block diagram of the printer / plotter 50 which can apply 
this invention. The scan (print) carriage 52 holds two or more print cartridges 60, 62, 64, and 66 
****(ed) by the ink supply station 100 which supplies pressurization ink to the print cartridges 
60-66. For example, each of the print cartridges 60-66 is equipped with an ink jet print head and 
accumulation print head memory, and it consists of typical examples of the print cartridge 60 
including ink jet print head 60 A and accumulation print head memory 60B so that it may be 
roughly illustrated by drawing 2 . Each print cartridges 60-66 have the fluid regulator valve, and 
maintain the negative gage pressure optimal for the print head engine performance within a 
cartridge slightly by making these open and close. The ink supplied to each of the print 
cartridges 60-66 is pressurized in order to reduce the effect of a dynamic pressure drop. 
[0009] The ink supply station 100 has held the receptacle or bay for receiving the ink container 
110, 11 2, 11 4, 116 which corresponds to the print cartridges 60-66 according to individual, 
respectively, and is ****(ed). Each of the ink containers 110-114 contains the ink tub of ******, 
for example, ink tub 1 lOof ****** surrounded by pneumatic pressure room 1 10B A, (ink storage 
tank which can be contracted). The source of air pressure supply or a pump 70 flows with a 
pneumatic pressure room, and pressurizes ink tub 11 OA of******. For example, one force pump 

70 supplies pressurization air to all the ink containers 1 10-1 16 of the system concerned. The 
pressurized ink is distributed to a print cartridge through the ink passage containing flexible 
plastic tubing according to individual connected with the ink containers 110-116 among the print 
cartridges 60-66 which correspond, respectively. 

[0010] Drawing 3 is a schematic diagram explaining the source 70 of air pressure supply, and a 
pneumatic line 72. It functions as distributing a pressurization gas to pressure room HOB, and 
pressure room HOB pressurizing ink tub 11 OA of******, and distributing ink to a print head 
cartridge through the ink supply line 74, as for a pneumatic line 72. In order to detect the 
differential pressure between the air which is pressurizing ink tub 1 10A of ******, and the 
pressure showing the pressure of ink tub 1 10A of ******, the pressure transducer (transducer) 

71 is formed. For example, this pressure transducer 71 has flowed with the ink supply line 74 
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and the pneumatic line 72. Replacing with this, a pressure transducer 71 is formed in pressure 
room 1 1 OB so that it may be illustrated by drawing 1 1 - drawing 15 , and it detects the ink 
pressure of ink tub 11 OA of******, and the pressure of pressure room 1 1 OB. In still more nearly 
another alternative example, a pressure transducer 71 is an absolute-pressure sensor which 
detects the absolute pressure of the ink of the ink supply line 74 or ink tub 11 OA of******. 
[001 1] Each of the ink containers 1 10-1 16 is equipped with the ink tub 0 f ******, the one 
apparatus ink cartridge memory of an option, and the insertion member for crushing state control 
arranged at the ink tub of above-mentioned ****** ? and it is constituted so that the ink tub of 
****** may be prevented by said insertion member under a deformable condition in the crushing 
(contraction or folding). In the typical example of the ink container 1 10, as roughly shown in 
drawing 4 , the ink container 1 10 is constituted including ink tub 1 10A, one apparatus ink 
cartridge memory HOD, pressure-transducer 1 10C of an option, and the insertion member 115 
for crushing state control. 

[0012] If drawing 1 is referred to succeedingly, the scan type print cartridge 52, the print 
cartridges 60-66, and the ink containers 110-114 interconnect electrically, respectively in the 
printer microprocessor controller (printer control unit) 80 which has the printer electronic 
equipment and firmware which control various kinds of printer ability. This printer control 
device 80 includes the analog-to-digital-conversion circuit for changing the output of the 
pressure transducer 71 for ink level detection arranged in relation to the ink containers 110-116. 
In this way, pudding TOHETSU of a scan carriage drive system and print carriage is controlled 
by the function of the printer control device 80, and a print head is energized alternatively, and it 
is constituted so that an ink droplet may be injected under a control state in connection with this 
at print media 40. Furthermore, the printer control unit 80 detects the ink residue of a low in each 
of the ink containers 110-114 according to the output of the related pressure transducer 71 . 
[0013] The host processor 82 containing CPU82A and software printer driver 82B is connected 
to the printer control unit 82. A host processor 82 is the personal computer of the exterior of a 
printer 50. A monitor 84 is connected to a host processor 82, and this monitor 84 is used in order 
to display the various messages showing the condition of an ink jet printer. Or a printer 50 may 
consist of a stand-alone or network actuation, and a message is displayed on the front panel of a 
printer in this case. 

[0014] Drawing 5 is illustrating roughly the 1 formal example of the large-sized printer / plotter 
which can apply this invention. In drawing 5 , the ink container 110, 11 2, 11 4, 116 separated from 
the scan carriage 52 is installed in the ink supply station 100, and is illustrated. The printer / 
plotter 50 shown in drawing 5 include further housing 54, the front control panel 56 which offers 
the control switch for users, and the medium output slot 58. It should be understood that the 
printer / plotter 50 of this example may be replaced with this, and may use a sheet delivery 
device although print media is sent from a medium roll. 

[0015] Next, reference of drawing 6 - drawing 9 , drawing 10 (a), drawing 10 (b) and drawing 1 1 
- drawing 15 shows the example of the ink container 200 which adopted the insertion member 
115 for crushing state control concerning this invention in each drawing. This ink container 200 
is equipped with the insertion member 115 deformed so that crushing of the ink tub 0 f ****** 
may be resisted. In addition, the example of this ink container 200 is an example which can be 
carried out to each of the almost same ink containers 1 10-1 16 on the ink container 200 and 
structure. 

[0016] As shown in drawing 6 - drawing 7 , the ink container 200 is constituted including the 
chassis member 1 120 generally attached in neck field 1 102A in the front end section of an 



10 



Machine English Translation of JP 2002-160385 



external container or a pressurized container 1 102, and this pressurized container (outside 
container) 1 102, the front end cap 1 104 attached in the front end of a pressurized container 1 102, 
and the back end cap 1 106 attached in the back end of a pressurized container 1 102. 
[0017] The ink container 200 contains further the ink back or the ink tub 1 140 of ****** so that 
it may be illustrated more by the detail in drawing 8 , drawing 9 , and drawing 1 1 . This ink tub 
1 140 is arranged in the internal room 1 103 formed with the pressurized container 1 102, and the 
keel section 1292 of a chassis 1 120 is equipped in the state of the seal, and the inlet 1 108 inside a 
pressurized container 1 102 and the ink exhaust port 1 1 10 of the ink held in the ink tub 1 14 are 
formed further, carrying out the seal of the interior of a pressurized container 1 102 from the open 
air by this. It is crushed in the ink tub H 40 of ******, the insertion member 115 for inhibition or 
crushing control is formed, and he is trying to control the property between the differential 
pressure of an ink distribution system, and ink level by this insertion member 115 according to 
this invention. 

[0018] More, when the tank wall of the ****** of the ink tub 1 140 changes into the condition of 
having been pushed to the insertion member 1 15, if the insertion member 1 15 for crushing 
control is possible, it closes opposing crushing (contraction) of the ink tub H4of****** under a 
deformable condition in a detail. The insertion member 115 prepared in the ink tub 1 140 of 
****** and this acts effectively like the spring which bears the external pressure of the ink tub 
1140 of****** deformable. 

[0019] While the ink tub 1 140 of ****** is having the crushing prevented, the differential 
pressure between the pressure of the exterior of the ink tub 1 140 of ****** and the pressure 
inside the ink tub 1 140 of ****** begins to increase on larger ink residue level than the ink 
residue level which differential pressure begins to increase, when the insertion member 1 1 5 is 
not formed. If it puts in another way, the insertion member 1 15 for crushing inhibition will build 
the property between the ink supply pressure of the ink tub H40of******, and an ink residue 
so that it may be certainly detected on ink residue level with a larger ink residue than the level 
detected certainly [ when the insertion member 1 15 is not formed ]. Thus, ink residue level is 
certainly detected at an early stage in an ink supply life, and it is detected before it becomes so 
low that ink supply is fatal that an ink supply condition is in a low by this. 
[0020] The insertion member 1 15 is good also as an un-obedient element to which it closes that 
the ink tub H40of****** opposes in the deformable condition to an external pressure if , when 
you may make it constitute from an obedient element which deforms when the ink tub 1 140 of 
****** is crushed, or the ink tub 1 140 of ****** is crushed and it is adapted to the configuration 
of the insertion member 115. When the ink tub 1 140 of ****** is crushed against the obedient 
insertion member 1 15, the back 0 f ****** may also be made to deform based on the deformans 
of the insertion member 115 which consists of an obedient element. 

[0021] In the example of illustration, the insertion member 115 for crushing control is foaming 
panel 1 15a, foaming panel 1 15b which has the clipping section of a diamond configuration, or 
foaming panel 1 15c which has the rectangular clipping section, and these are all illustrated by 
drawing 10 (a). Moreover, these can be made into the thing made from polyurethane. By the 
existence of the clipping section prepared in these panels, ink makes easy more perfect discharge 
from the ink tub 1140 0 f ******. 

[0022] ****** w ith the insertion member 115 obedient in the example of still more nearly 
another illustration for crushing control ~ it is member 1 15of 1 15d [ of wave-like members 
which are illustrated by the obedient Motonari Mitsugi form sheet (b), for example, drawing 10 , 
], and C typeface e. An obedient Motonari Mitsugi form sheet acts like a solid spring, and, on the 
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other hand, the rigidity of the ink tub H40of****** opposes under a deformable condition to 
the external pressure of the ink tub H40of****** with an un-obedient Motonari Mitsugi form 
sheet. A Motonari Mitsugi form sheet is good also as products made from plastics, such as 
polyethylene or polypropylene, or very good also as a product made from stainless steel of a thin 
film, for example. 

[0023] The chassis member 1 120 is fixed to opening of neck field 1 102 A of a pressurized 
container 1 102 with the annular sticking-by-pressure ring 1280 which fits into the upper flange 
of a pressurized container 1 102, and the contact flange of the chassis member 1 120. Pressure seal 
O ring 1 152 inserted in suitable for the perimeter slot of the chassis member 1 120 engages with 
the inner surface of neck field 1 102A of a pressurized container 1 102. 

[0024] The ink tub H40of****** equips the detail with the back of the letter of a pleat who has 
an opposite wall or side faces 1114 and 1116 more. In one example of a configuration, the long 
form sheet which consists of a back ingredient is folded up so that it may join, and forms a long 
form cylinder so that the edge where this sheet counters may lap. The closure of the longitudinal 
direction edge of each other is carried out, and a pleat (rib) aligns mostly with the seal of a 
longitudinal direction edge in this obtained configuration. It is formed by heat sealing the 
structure of the letter of a pleat along with the joint crossed to the seal of a longitudinal direction 
edge, the back's pars basilaris ossis occipitalis, i.e., non-supplying edge. Although formed 
similarly, the upper part, i.e., the supply edge, of the ink tub 1 140, the back leaves opening by 
which closure wearing is carried out to the keel section 1292 of the chassis member 1 120. As a 
concrete example, closure wearing of the ink storage back is carried out by carrying out heat 
stake (heat caulking) at the keel section 1292. 

[0025] The ink tub 1 140 of ****** is carried out in this way, and demarcates occupancy partial 
1 103 a of the internal room 1 103, and non-occupying partial 1 103b of the internal room 1 103 is 
formed between a pressurized container 1 102 and the ink tub H40of******. An inlet 1 108 is 
mere passage which frequents non-occupying partial 1 103b which functions as a pneumatic 
pressure room, and constitutes more fluid conveyance tubing which carries out a fluid flow with 
non-occupying partial 1 103b of the internal room 1 103 in a detail. The ink exhaust port 1 1 10 is 
mere passage which frequents occupancy partial 1 103 a, and constitutes the interior of occupancy 
partial 1 103al 140 of the internal room 1 103, i.e., the ink tub 0 f ******, and fluid conveyance 
tubing which ****. Preferably, the ink exhaust port 1 1 10 is united with the keel section 1292 of 
the chassis member 1 120. 

[0026] As drawing 1 1 - drawing 15 show to a detail, a pressure transducer 71 is formed in the 
internal room 1 103, and can detect the absolute pressure of the ink of the difference (namely, 
differential pressure) of the pressure of the pressure of non-occupying partial 1 103b of the 
internal room 1 103, and the pressure of the ink of the ink tub 1 140 of ******, or the ink tub 
1 140 of ******. In the example of illustration, a pressure transducer 71 is mounted in a ceramic 
substrate 73, and forms the transducer subassembly attached in the paries lateralis orbitae of an 
output port 1 1 10. It lets the hole or opening prepared in the hole prepared in the wall of this 
output port 1 1 10 or opening, and a substrate 73 pass, and a pressure transducer 71 is put to the 
pressure of an output port 1 1 10. In order to abolish the leakage between the inside of an output 
port 1110, and non-occupying partial 1 103b of the internal room 1 103, suitable sealing 
containing O ring 75 is prepared. The ink source of supply of the ink tub 1 140 of ****** is 
approached very much, it is arranged, and, thereby, a pressure transducer 71 is efficiently put to 
the pressure in the ink tub 1 140 of ****** so that a pressure transducer 71 may avoid the 
dynamic loss between an ink source of supply and a pressure survey point. 
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[0027] The electric generating power of a pressure transducer 71 is supplied to the exterior 
established in the upper part of the chassis member 1 120 through the conductive lead wire 83 of 
the flexible printed circuit substrate 85 which extends between a ceramic substrate 73 and the 
upper part of a chassis 1 120 in the accessible contact pad 8 1 . In addition, the flexible printed 
circuit substrate 85 passes through between the outside front face of the chassis member 1 120, 
and O rings 1 152, and is arranged on the outside front face of the chassis member 1 120. 
Electrical connection of the conductive lead wire 83 is carried out to the contact pad 81 
accessible to the exterior arranged on the top face of the chassis member 1 120. This contact pad 
81 may be formed in the end of the flexible printed circuit substrate 85 attached in the top face of 
the chassis member 1 120. The output of a pressure transducer 71 can be sampled during printing, 
and can avoid the need that this interrupts printing for the read of an output. 
[0028] As an option, the memory chip package 87 can be suitably mounted on a ceramic 
substrate 73. This memory chip package 87 interconnects in the contact pad 81 accessible to the 
exterior relevant to this through the conductive lead wire 83 with which the flexible printed 
circuit substrate 85 is related. 

[0029] In case low ink level (condition to which ink level became low) is detected, if drawing 16 
and drawing 17 are referred to, about control of the property between the pressure offered by use 
of the insertion member 115 for crushing control, and the remaining amounts of ink, you can 
understand in a detail more. Drawing 16 shows the characteristic curve 102 showing the outline 
of the property between the characteristic curve 101 showing the outline of the property between 
the ink supply differential pressure about a system and the ink residues which employ the ink 
back of ****** who has an obedient foaming insertion member for crushing control concerning 
this invention, and the ink supply differential pressure about a system and the ink residue which 
employ the ink back 0 f ****** who does not have an obedient foaming insertion member 
although it is the same or the same, respectively. Show characteristic curve [ expressing the 
outline of the property between the ink supply differential-pressure force about a system / 
employing the ink back 0 f ****** / no t having the insertion member of a wave / that rigidity is 
although drawing 17 is / the same or / the same as that of characteristic curve / expressing the 
outline of the property between the ink supply differential pressure about a system / employing 
the ink back of ****** / having the insertion member of a wave / that rigidity / starting this 
invention / is /, and an ink residue / 101 a /, and an ink residue ] 102 a respectively. 
[0030] The pressure (for example, pressure detected through an ink supply line) of ink supply is 
still almost equal to the pressure of a pressurization (for example, it can set to pressure line) gas 
in most life periods of an ink source of supply, and, for this reason, differential pressure is about 
0 in most life periods of an ink source of supply. If an ink source of supply becomes close to the 
state of the sky, the pressure of an ink source of supply decreases, an ink residue decreases, and 
while ink decreases in number, thereby, differential pressure will increase. By use of the 
insertion member 115, ink source-of-supply differential pressure begins to increase on larger ink 
residue level than the level which begins to increase when the insertion member 115 does not 
have ink source-of-supply differential pressure. It is possible to detect the low ink level condition 
which approached when not as low as the ink residue was still fatal using this, and it is possible 
to give a user early warning which enables proper exchange of an ink container subsequently 
using this. If less than the low ink level threshold which requires ink level so that it may be 
shown by the differential-pressure force signal which the insertion member 115 enables it to 
perform positive detection of ink level at an early stage in the life period of an ink source of 
supply, and an ink level range with a selectable low ink level threshold is increased by this, and 
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exceeds the selected pressure threshold and increases, if it puts in another way, low ink level 
warning will be given. For example, if it is chosen so that low ink level may become at an early 
stage more in the life period of an ink source of supply, a user will exchange an ink container, 
after printing an additional output. It is possible for rational coordination to have the relation 
between differential pressure and an ink residue also in which given system, and to consider as 
the reliable description, and the insertion member 1 15 is constituted so that initiation of a reliable 
pressure signal may be chosen. 

[0031] If the insertion member 1 15 is less than the selected supply-pressure threshold as which 
control of the property between the ink supply pressures and ink residues which will decrease if a 
supply pressure begins to change is effectively brought about, and a supply pressure expresses a 
low ink level threshold and it falls, it should be understood that low ink level warning is given. 
The insertion member 115 increases an ink level range with a selectable low ink level bell 
threshold, and if ink level as shown with the supply pressure which is less than the supply- 
pressure threshold as which the differential-pressure force signal was chosen, and decreases is 
less than a low ink level threshold and it falls, low ink level warning will be given. 
[0032] It is as follows when the above is summarized. The ink container (outside container 1 102) 
has the ink tub 1 140 of ****** containing an ink source of supply. And in order to control the 
property between the remaining ink source of supply (ink residue) about the ink tub 1 140 of 
******, and an ink supply pressure, the insertion members 1 15a-l 15e for crushing control are 
arranged at the ink tub H40of******. Moreover, the ink level detection system containing the 
pressure transducer 71 for detecting the pressure of the ink source of supply showing the 
remaining amounts of ink is formed. 

[0033] In the system by which only not a pressure with a larger ink source of supply than 
atmospheric pressure but ambient pressure or atmospheric pressure is presented with an ink 
source of supply, for example, a system into which the ink source of supply which is not 
pressurized goes up, and ink flows out of an ink container with gravity, although the above- 
mentioned example is impressing the thing more than an external pressure (ambient pressure) to 
an ink source of supply, this invention can apply it. Moreover, indicated this invention is 
applicable also in other printings or the mark system which uses liquid ink, such as a fluid type 
electrical-and-electric-equipment photoprint system. 

[0034] As mentioned above, although specific explanation and illustration of an operation gestalt 
of this invention were performed, the modifications and examples of modification of various 
kinds of do by this contractor, without deviating from the range and pneuma of this invention 
which are defined by the claim. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the printer / plotter system which can apply the ink 
level detecting circuit concerning this invention. 

[Drawing 2] It is the outline block diagram showing the major components about one of the print 
cartridge of the printer / plotter system of drawing 1 . 

[Drawing 3] It is the outline block diagram showing briefly connection with the ink container 
separated from the carriage of the printer / plotter system of drawing 1 , the source of air pressure 
supply, and the print cartridge carried in carriage. 
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[Drawing 4] It is the outline block diagram showing the major components about one of the ink 
containers of the printer / plotter system of drawing 1 . 

[Drawing 5] It is the perspective view showing one example of the printer / plotter system of 

drawing 1 . 

[Drawing 6] It is the decomposition perspective view showing the major components about one 
example [ one ] of the ink container of the printer / plotter system of drawing 1 . 
[Drawing 7] It is the further decomposition perspective view showing the main component about 
one example [ one ] of the ink container of the printer / plotter system of drawing 1 . 
[Drawing 8] They are the pressurized container of drawing 6 and the ink container of drawing 7 , 
the ink tub of ****** 9 and the decomposition perspective view showing a chassis member. 
[Drawing 9] It is the decomposition perspective view showing the ink tub and chassis member of 
###### Q f $ mw \ n g 5 anc j drawing 7 . [ of an ink container ] 

[Draw ing 10] The perspective view in which drawing 10 (a) shows roughly the example of the 
insertion member of drawing 6 and the ink container of drawing 7 , and drawing 10 (b) are the 
perspective views showing roughly the further example of the insertion member of drawing 6 
and the ink container of drawing 7 . 

[Drawing 11] It is drawing 6 and the ink container of drawing 7 , and is the sectional view of the 
ink container with which it has a pressure transducer. 

[Drawing 12] It is the sectional view showing the wearing condition of the pressure transducer to 
the chassis member of drawing 6 and the ink container of drawing 7 . 

[Drawing 13] It is the perspective view showing the electric contact (contact pad) arranged in the 
top face of the chassis member of drawing 6 and the ink container of drawing 7 . 
[Drawing 14] It is the perspective view showing the wearing condition of the pressure transducer 
to the chassis member of drawing 6 and the ink container of drawing 7 . 

[Drawing 15] It is the decomposition perspective view showing the chassis member of a pressure 
transducer, drawing 6 , and the ink container of drawin g 7 . 

[Drawing 16] It is the graph which shows the characteristic curve about the property between the 
differential pressure and the ink residues which are obtained by the system which adopted the ink 
tub of ****** which does not have an obedient insertion member identically to the characteristic 
curve about the property between the differential pressure and the ink residues which are 
obtained by the system which adopted the ink tub of ****** which has an obedient insertion 
member concerning this invention, or similarly. 

[Drawing 17] It is the graph which shows the characteristic curve about the property between the 
differential pressure and the ink residues which are obtained by the system which adopted the ink 
tub of ****** which does not have the insertion member which is not flexible identically to the 
characteristic curve about the property between the differential pressure and the ink residues 
which are obtained by the system which adopted the ink tub of ****** which has the insertion 
member concerning this invention which is not flexible, or similarly. 
[Description of Notations] 
1140 Ink Tub of ****** 
1 102 Outside Container 
115 Insertion Member 
115a-115e Insertion member 
71 Pressure Transducer 
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@*»fc^©y-^ffi%*- h y y 3?rtTfl«W* J: 9 

SoTMo :/y yF#-Fy ys?6 o~6 60?n? 

fc #> £ fiq J± * n s <fc 5 ic ft o T v ^s o 
[0009] ^y^#y®xr— ~y a yiooit fflg'J© 
•/y y h h y y v 6 o ~ 6 6 fc Jwetiftjg t*vo 

?«i§£*lSYy^#§l 1 0, 112, 114, 116 
J>?®$&1 10-11 4 RfitttOWy* 

n, m*&> smsmi i oB(cj;t)H^n^Rimtt© 

jytmi i oa (W^M&^y^ffiai) .«^A/tf 

#siu mm&jyvni i o A^nEf s 0 ma 20 

«\ l{I©EE£#y7°7 0«, teSMS^i^Xfi 
©£T©^y^#gl 10-11 6imWr?Zo *JPJE£ 
tlfcfy^tt. MA«\ 10-116^ 
ZtlZtlttJfc? s 7 y y h h y y S? 6 0 ~ 6 6 (Dm 

4 y *m%fr lxt°v y h ti~ h y y s?fc*HE* ns 

[0 0 10] ^mffi^^7 ORlf^Mffiyl' 

y7 2«ntn-re««Hi*%«. £Mffi^y7 2 a, 
inffiSM**flE;&3 1 1 0 Btc^SBU mtim hob 30 
Rr«l4©^y^*ii 1 0 k^tm^x^y^m^^ 

<<yi 4%ftLT-(yZZ~7Vyh^y F*— MJ vS> 

<t 3 Mifi&rso Ri»te©'fy*»i 1 oa 

«±LT^S^ti:, Rfift'BtfKy^ l 10A©ff 

mm%7 nt 01 1-01 simK-znz&ote&ti 

ll 1 OB ^tCtatj-Ctl, RfiWkZM'y^fll 1 1 0 A© 40 

^y^j±*k Rtfffftgi 1 0B©ffi*£&ftrfSo * 
6te»jofWafc*v^Ttt, Etjg«»7 114, -ry^ 

[001 l] -O^SSi 10-11 6©&^i, rIM 
^L<«#TDft*0 ««0Rlll6ftttiB©'F"eiaih*tiS 50 
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*j:5teii)«*nri/'»ao jytmmi 1 o©f^w& 

Wfc*v»Ttt, 04fc«SWfc:^2ftS£?f^ -<y>7 
mm 1 1 oa, ^y*»i ioAk, -tm^ytx- 

hV-y^t^V 1 1 ODfc, t^>H«»l 

ioc^ hss# 1 1 5 1*. 

[0012] s[*«tBi*#iB-rsiu ^ss^yy 

F#-hyy^5 2, ^yyF*-Fyy^60~6 

6, ms^ytw&i io~i i4tt «io^uy* 
wm&xmt z>fvy$w?imRzf77~i»y 

S 0 c<Dy°vy#Mffl&m8 0lt, MA«\ -Y^«B 

iio~ii Q\mmhxum^^^y^v^)Vim 

0 ©^igtc J: o T\ y y 5? F 5>T^> 

xr kmsfv yh*v y y s?o^y y h^y^f^ 

r-f > ^a^waiitft 4 0 tcWttioTfiif * ti* 
i^Jcitfsnr^o sfefc, ^yy^suwstB8o 
ratr*ff*«iHi7 i©m*{cjsi;T^y^^i§ 
110—11 4<D : tH : €Hiz.^ri&u^}i<D^ yt^ 

[0 0 13] CPU8 2ARffy7h*)x7^'J^F 

«x ma«\ ^yy^5 o©^§po^-y-^;vnyea 

mtti, c©t^^8 4(t -fy^i^xy h^yy^co 
tt!6*#f y•fe-v ? ^^•r«fc46^cfflu^6t^ 
So «vttx 7"i;^5 0tts X^yFTnyxJi^y 

[0 0 14] H5tt, 3jC^^5iM-rSC^^T?tS7s 
So 05fCfeV^T«, ^a^-vy y^5 2 5^^(i*tl 

fc-ry^^siio, 112, 114, 1 1 6t\ <<y 
^Mxf-^>3 y 1 0 oicms^nxm^tix^ 
So S5(c^$ns7°yy^/7°py^ 5 oa, /v>s> 
y^5 4 fc, a-fM»YyfMM«7oy 
hnyhn-;W^;V5 6fc. I^xn7h5 8t 
^$5.{c^Ti/>S 0 ccDM^^y y^/^Dy^ 5 0 

[0 0 15] ^> 06—0 9, 010 (a) , 010 
(b) , RtfBl 1~01 5^#Bl-rS^, §0{C{i. 

*^{c^s«timiWffl«^y-9— hg|5«l 1 5£ 
a^fflLfcr y^^t§2 o ocD^MM^snr^So c 



(4) 
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c(D-c y ^mm2 oo commmii. ^y^ 

0 0 £#f5i±{i{3:|p]-?Ky^#g 110-11 

[0 0 16] H6~K7(;:^£ti3<fc'5fc:> -fy^fg 
2 o oit, -ISft. »gg£gb< fctflE^gg 110 2 
cOffM^ (M'M#§) l l 0 2£0M»cfe§ 
Zvtm&l 1 0 2 AfC^tSn^^^^Ml 1 2 
0 J±^§§ 110 2 ^ft^M*^ 10 

7^1 104^ 1102 ©mctmmten 
[0017] as, 09, Rximi nc^x^^mm 

y^^Xfcfc-i'y^fii l 4 0^S5lc^w«o 
£(D^y^*§l 14 0(1 i±#§#gl 1 0 2fc&K>m& 
■Zntcft^mi 1 0 3ftfc:lBS:£ft, i^>l l 

2 o©+-;pgp i 2 9 2 ^^-^TOir^snrfc 
19, cn^ioTE^ggi i o 2<Dfoffl*ft%.fr^y 

-/bb&tf £k £E*§#§ 1 1 0 2 ©ftglWDi&Mn 1 1 20 
0 8h, -Y^^Wl 1 4^iRS^n^^^^©^>'^^ 

mni 1 1 ottfzzicmtfztiT^Zo *mmic&n 
«\ wmn<D-<y?mi 1 4otc«snisihxtiMtiM 
umoyjyy— h&tfi i s^wsft-cfc!^ to^ 

[0 0 18] .fcD^fflfctt, SftMSMCM'^-h^ 
#1 i5(i, jyvmi i 4 0©Ri«i4©»M*wy9- 
- 1 1 5 \z^xmhm^ntdm\nr^tcii 30 
BTrnttcD^y^it 1 1 4<omn (w wmn 

tD^y^Sl l 4 0M/cft^tt6ftfc-i'y-9--hg|$ 
#1 1 5«\ RlMttCM';/^l 1 4 OO^JEE^tC^ 

[0 0 19] nWk^y^mi 1 4 0*^<7)«ft£|5I 
it£trCV>3£tfcfc}:, ^W&KJy'pm 1 
g|50J±^^RjM'l4^y^«l 1 4 0cr>^gP(7)£E^fc£D 
K©J±^JM«> ^t-FWl 1 5^^tTV^l/^l 

ihffl®-ry-9— h^i i 5«. Jywmt>\ ^y*t 

-hffittl l 5£8S&m^v^i%{cW^c#iffi£ft3 
s«fc>5^ nTiMfezn'^Jti i 4 0<D^y?m&J±ti 

y?imi"<Mz, -<yfm&&fofoi3^?¥Mimn 
?n^o 50 
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[0020] ^y-9--h$Wi i 5«. aimno^yt 
mi l 4 o^«ti5i:t^0-r^^Iii^*^e.^ 
T3J:df;:LTt><fc<, *v»tts nm^-fy^m l l 
4 o *WC-f hgp# l l 5 0^(c|igjS1-^ £ 

zicnmim-fytmi 1 4owaEt*£*fLT^B 

lfcufe=t^ ^jn^iR^5^^-ry9--hWi 
i 5 (D^mmcm^r, nm^^y^mi ho^ 

^/iH^y-9--hg|5Ml l SlcttmLXH&ft&tZlCPS 

[0021] m^owxits mmmm^y^r- vn> 

#1 1 5 it, KStS/Vlfr 1 15 a, ^n>Fitt<0 

^t^w-rs^^M i5b, xitmmwm 

010 (a) (C0^5tlTV^o Ctlfift #U 

-rytmi l 4 0fr5©£<?^:£MH£^t;:1-3o 

[0022] z tbicmom^vmxte, itiino^ 
^■9— fmi i 5 it, wmxmmm%^-k7m& 

S'— K WX-li. H10 (b) KB***!* J: 5&i80l5 
©9i# 1 1 5 dX&C^&Offli 1 1 5 eW8o fEJW 
&H&7Cfi£jfc^- Mi. 3ifly**0J:5fcffr8U - 

^w^H^7c^>-HK<fc»3, Biw&o-fy? 

iff 1 1 4 0OiHt«<nraMt©-f>'^«|l 1 4 0©fl.»H 
$/-Mi> sKUx^UyXli^U^PtfU^ifcD^ 

[0 0 2 3] 1 12 0tt, JEfrgiS 110 2 

v>*vtmm i o 2 AowqasK, 

1 1 0 2©±gP79>^Rt;^-V^gP#l 1 2 0©SS 
7^y$ncir&f SJStflEBiDyy 1 2 8 0Eiot@ 
^^ti§ 0 'y^-ymtl l 2 0©fliB»fcaBO»c«46ia ! 
*tlfc£E*»Jh0 y y? 1 1 5 2 it. ffi^ggg 110 2 
0*V*«W 110 2 AcDF«gg|5^ffi(C#^$tl«c 
[0 0 2 4] nj«ft©-fy^*l 1 4 OH ^DPffl^ 

it. ttfamximm 1 114, 111 6*#r*^u- 
*tu ^u-^ (off) d©#snfc«riit<:*v^T 

SCfcfC«fcoT^*tl*o -Yy^Wl 14 0©±gP1- 

1 1 2 o©^-;pgp 1292 icMikmiSztizmn 
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1 2 9 2 fct*ihS*IS*iSo 
[0 0 2 5] nfttttflMy^lil 1 4 0«, C©<fc5fc 
LTrtaPSl 1 0 3<D£^fil 1 0 3 a*H£U ft 
1 1 0 3©*i5^ 110 3 btfjEttSS 1 1 0 

PI 1 0 814, S^EESfcLT«^-rS^i5*a5^1 1 

ftg|5^ 110 3 ©#£*!$# 110 3b ^MftWiIT^ 

M*fl^«*«l*rao jymmni hob, £W io 

^1103 afcffiA$**^S»BKf*»>, 

1 1 0 3©£#3B# 1 10 3a, -r^^nTiftttcD^y 

*»i 1 4 o©F«jaiJi:»tii-r«Mft^sff*«i«-rso 

2 1 2 9 2 fc— #fl:*tl*o 

[0 0 2 6] 01 1~H1 5lcJ:DPiffl{c^f idfc, 

mmmi nt, f*?sp§i i o 3fc«#6tu rtsps 

1 1 0 3©#£W8&# 110 3 b©Etjfc, Rl»|4©^ 

yaffil i 4 oco^y^(Dj±tito)Eti<Dm Cf&fc 

■5, xttnr«tto-ry^«li 1 4 0©-fy^© 20 

jk-m 1 1 o<»ftmmrLmmzn%$tmtft-fT*. 

>7V%&&?&o £©#}*#- h 1 1 1 0©Sfc«tf 

HJP£iILT, EE#£«HB7 ltfffc&tf-h 1110© 
BErtteWSftSo tWj#-M 1 1 0©rtH^ l*J»£ 
110 3 ©^iSWap^ 110 3b fc©IH!0j!tt£&< T 

n^o &l3$£Wm7 Hi, -<y^«t*&igi:E*iJ^i: 30 

©HoiW9!i**ia»j- * * ^ nn»tt©-r y i 
i 4oo-<y^«lffliw^!fteifflitTE««tu en 

[0 0 2 7] £E*S«1887 1 OlMffiTJft 

K8 1 K N -fe^5'y*»R7 3 fc-y*^ 112 0© 

±* i: ©ffltcga-r s 7 u*iy?>i7v y h mmmm 8 

-y^yggft i i 2 o©M(M£ o y i i 5 2 £© 
W*»3il/C5'+S/»#l l 2 0©Mra±{^Eg$ 

nrv^So »wty-K*8 3tt^ -y^yg&m 1 20 

©±ffi£gBB2tiSyt^£7^XWig&$84^y K8 

# 1 1 2 o©±®{cmf^e.ti^7P+y7 , ;i/7y y h 

®SS»«8 5C-^tM?tli?o J±7^$#§7 1© 

mMz, mmzyy fv y>?t% z. ttmm?& <o , 
®m~?% c fctfwe&3o 50 
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[0 0 2 8] t^aJ'fclT, ^ty^r/zVyir— 
y'8 7^-bv5>y^»«7 3±KMfcJjtgHeT*raBT?* 
§0 C©**y?-*y:/^y$--:S>8 7tt. 7U*y-?;ls 

F8 lfcffiSKBStt*. 

[0029] ffi^y^b^;l/ Wy^M;«<So 

fflomtoMfflfc^Tte, mi svtxmi i*&m- 
ftifzQmmfcMMtfntmx'&Zo mien. *fmz 
mmtffimmv>wm?mjyyr- v%m*m?m 

&&<D^yt;^y?*mm?2> : yxy-isic-D^T<z>Jy 
9 ffi^£E*M t^ytmmt com ©#'[*©«ts^^-r# 

»Kl 0 l fc, ra-XttBWTf**^ «E»B38»>r 
yif-^#%W£&i^mi$©^y^vy^Wf!ir 
3 S/XrAfcou^T©^ y t-f y 

©P^©m£©«fg£3tr#ftffll§! 1 0 2 t&ZtlZtl* 

ttv^o hi 7«, *58Wte«*iKtt©**«g5©-r 
y-9-- haw*#f * Rimtt©^ y^r^j turns? % 
i/xTMcD^xv-fytffi&mtimt'Cytfmto) 

mtma&mi 0 2 a^weti^tTi^o 
[0030] 4y*w&>Wi wmz, -fytvm? 

-fy^ffitea^s©ttieK:jfi<s:si:, -ry^«*& 
^©ffiA^^LT^y^^fiA^L, cntc«t»j, 
^y^*W>i-^^^fe(-E*M^ti*pt-§o ^y-9— 
hgPMi 1 5©{£fflfc<fci9, ^y^#t*&MJ±*M*\ -r 
y^^H&MEE^MjbWyy— 1 1 so&v^t 

W^Ji Hfi < * tcM tie o fcffi-r y ^ 

<<y?u^>]/i<yy'*m±-$^ mSitstiltstjLt^ 
^ tc N y^ y^ i^ovutvHi* 

T®Si:®-ry^^;U»©^4^atiSo WA«, fg 
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e^-Stt^ d , {tire 1 t-t * c t^an? 
[0031] -r^-hawi 1 d«fiffi*tf«fb 

[0 0 3 2] JK±*WW *©a»5T?*So -TV 

omnswi 102) tt, -ry^#ae«*^A,^ 
RrM'i4©-ry^<f 1 1 4o^uw„ tLr, 

tt©-fy^*ii i 4 0f<:o^m 38 D oh' 

SfcJ&K:, fcftSUfflfflOY^I^-hfiWl 1 5a~l 1 

5 zimw&.tojyzmi 1 4ofcEB*nTv>«o $ 
re, m(ojytm*m?jy*fflm<»!±t}%fflsr? 

[0 0 3 3] ±iH©£*0»tt. (MMKJ) « 

© 91ffiJX« v - £ i/7 r A *3 V * T ilffl Ritg-e & 5 o 

[0034] jk±, *^o#go^fii^Sloii^&t; 
[0ffi©fg?¥&§J0J§] 

[0 i ] *mmcm^y* ]s*vw&mm%mR*sm 

[02] Bio^ijy^n-^ • ^fA^U> 
h ts— Y V v ~7© l ito^tfoiln y h 

[S3] iioyj^/^n-y^-^f^ 
Vvi?frt>#M2tirc-ry*®&, £5CB*ft*&iB. 
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[04] HlO^JW^P'^ • ^Xfi©Y>^ 

[0 5] BlOM^/^O"^ • ->xfAO-M 

[06] SlOT P| jy^/'/n7^ • ->XrAO^y^ 
^§§© l ffl©— *Jttfflfc:ovT*-©±B3 y$-*y b 

10 [07] 01©7U y#/7ny£ • l/T.'rkfi-Jyt 

[08] H6fttfH7©^y*«S©£E#gS, Rftfttt 
[09] 06&tf07©^y^^©^Mtt©^>^*i 
[010] 010 (a) 06Rtf07£M'^;g#g 

©^y^hawowswwste^maR 010 

(b) tt, 06Rtf07©^y^§§g©^y-^-hgW 

[011] 06&X> > 07©-fy*§#gT&oT, EE£g 

[012] 06Rt?07©-ry^^si©^-v^i5^'\© 

[013] 06&tf07©^y^gg©>'^gW©± 

[014] 06&tf07©^^^©^>'g|5#'\© 
E^^^g©g#«S^^f &#i0T? « o 
30 [015] EEtS^mmRXS 0 6 &tf0 7 ©^ > ^§#§© 

[016] «8WKff*flWft-ry^his»*#r* 

nrm«©-ry^ffl^ffltfc^X-rA{C < fcD#6tl«, 

m-ximmv, tzfcLmm-cy^-bmm 

tiS. j±#M^>^»£©P5©#ftKo^T©#tt 
[017] *%|l^57U*y^T'!5:V^y^f 

©#'M£^ m-ximmo), fc£L7P*$'7>T? 
&wy-9— vmi^MLt^mm^y^m^m.^ 
LfcyxTL>ic&<ont>nz>, j±tiMt-rytmnt<D 

[i?#©iJB^] 

114 0 Bj^'[t©^y^« 

1102 ftvm& 

1 1 5 <<yy-~Yffitt 

50 115a~115e -O^- 
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